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ABSTRACT 
Objectives: To determine the contribution of bacteremic urinary 
tract infections to the problem of nosocomial blood stream 
infections, and trends over time with respect to frequency, dis- 
tribution, and causative organism of these infections. 
Methods: Positive blood cultures from the hospital’s micro- 
biology laboratory (August 1986 to July 1994) were prospec- 
tively reviewed. Patient charts were reviewed to determine 
source of infection and short-term (1 week) outcome. 
Results: Of 1789 episodes of nosocomial blood stream infec- 
tion, 218 (12.2%) were of urinary tract origin. Urinary tract 
source bacteremia occurred in 0.89 of 1000 admissions and 
0.87 of 10,000 patient days, and the rate did not change sig- 
nificantly through the study period, although the rate for noso- 
comial blood stream infections from all sources progressively 
increased. Cases were widely distributed throughout the insti- 
tution and were associated with a i-week mortality of 4.5%. 
Mortality was not associated with patient care unit or microbial 
etiology. Escherichia co/i was the most common microbial 
cause (36.8%); Enterococcus spp (12.3%), Pseudomonas spp 
(8.9%), and Candida spp (5.1%) were also relatively common. 
Patient care unit did not predict microbial etiology. 
Conclusion: Nosocomial urosepsis is a widely distributed cause 
of nosocomial blood stream infection, but is not increasing in 
frequency or changing in microbial etiology. Empiric treatment 
regimens for this problem must include coverage for 
Pseudomonas and Enterococcus species. 
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The urinary tract is the most common site of nosocomial 
infections, accounting for up to 42% of cases.1z2 The 
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patient impact of nosocomial urinary tract infection (LJTl) 
is, however, generally less than that of other nosocomial 
infections, whether measured by prolongation of hospi- 
talization or patient mortality.2,3 Nosocomial UT1 associ- 
ated with secondary blood stream infection (bacteremia) 
may, by analogy with other bacteremic infections and 
previous studies of bacteremic UTI,4-9 select a subgroup 
of higher risk infections suitable for longitudinal study. 
The authors have carried out prospective surveil- 
lance of blood culture isolates in the University of Alberta 
Hospital since 1986 and report findings with respect to 
nosocomial urinary tract infections associated with sec- 
ondary bacteremia. 
MATERIAL AND METHODS 
University of Alberta Hospital is a tertiary care institu- 
tion and the principal teaching hospital of the Univer- 
sity of Alberta Faculty of Medicine. All forms of acute 
adult medical and surgical care, including intensive care, 
multiorgan transplantation, and obstetrics and gynecology 
services are provided. There also are pediatric medical 
and surgical services and a neonatal intensive care unit 
(ICU). Long-term care facilities are available for the pro- 
vision of care for spinal cord injury rehabilitation and 
chronic respiratory failure and extended care of the 
elderly. Except for patients in ICUs, where specially 
trained registered nurses perform phlebotomy, blood cul- 
tures are performed by physicians. Blood cultures are 
typically performed in sets of vials and incubated aero- 
bically and anaerobically, using the Bactec 9240 auto- 
mated blood culture incubator system (Becton and 
Dickinson Diagnostic Instrument Systems, Sparks, MD). 
Blood cultures identified by the hospital’s clinical micro- 
biology laboratory as growing microorganisms are 
reviewed on a daily basis by nurse epidemiologists in the 
hospital’s infection control program. Patient charts are 
then reviewed. Based on standardized criteria,” the blood 
culture isolate is categorized as representing a contami- 
nant, community acquired infection, or nosocomial infec- 
tion. For nosocomial infections, the originating source 
of bacteremia, demographic data, hospital ward and ser- 
vice when signs of infection first occurred, risk factors 
for acquisition of infection, and causative organism are 
identified. A positive blood culture is considered to be of 
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urinary tract origin if there is fever higher than 38°C 
urgency, frequency, dysuria or suprapubic tenderness, 
and a urine culture growth of lo5 colonies per milliliter 
or more of the same organism as found in the blood cul- 
ture or, in the absence of a positive urine culture, there 
are urinary tract symptoms and pyuria 010 white blood 
cells per high-power field). For patients 12 months of 
age or younger, symptoms of fever or hypothermia, 
apnea, or brachycardia are attributed to a urinary tract 
infection if the same organism as isolated in blood cul- 
ture grows in urine, or if significant pyuria is present. In 
the presence of a urinary catheter, the blood culture is 
attributed to a urinary source if there is fever with or 
without flank or suprapubic tenderness, and the same 
organism grown in blood culture is isolated from urine.” 
Patients were prospectively followed for a l-week period 
to determine short-term outcome. Experience with noso- 
comial bacteremia arising from a urinary tract source 
between August 1, 1986, and July 31, 1994, (8 yr) was 
reviewed. During the study period, in-patient bed num- 
bers were reduced from about 1200 in 1986 to about 
850 in 1994. 
Table 1 Nosocomial Bacteremia from Urinary 
Tract Source 1986-l 994 
Organism Number* (n = 236) Percentage 
Escherichia co/i 87 36.8 
Enterococcus species 29 
Klebsiella species 21 
Pseudomonas species 19 
Coagulase negative staphylococci 18 
Enterobacter species 14 
Candida species 12 
Staphylococcus aureus 11 
Proteus species 7 
Streptococcus species 6 
Serratia species 3 
Clostridium species 2 
Morganella species 2 
Actinomyces 1 
Bacteroides fragilis 1 
Citrobacter species 1 
Providencia species 1 
*In 18 episodes of becteremia two species were identified. 
12.3 
8.9 
8.1 
7.6 
5.9 
5.1 
4.7 
3.0 
2.5 
1.3 
0.9 
0.9 
0.4 
0.4 
0.4 
0.4 
numbers. No change in distribution of cases occurred 
during the 8 study years. 
Table 2 shows the distribution of selected micro- 
organisms by hospital service. Microbial etiology was not 
significantly influenced by service, though there was a 
trend toward Pseudomonas species being more com- 
mon on surgical wards than elsewhere, and Candida 
species predominating in ICUs. For the last 4 years, risk- 
factor data for urinary tract infections was collected. In 
these, 103 patients (46.6%) had an indwelling urinary 
catheter at the time bacteremia was detected, 6.8% were 
undergoing intermittent catheterization, and 13.6% had 
had recent urinary tract instrumentation. At l-week fol- 
low-up from the date of first positive culture, 10 patients 
(4.6%) had died: six deaths (60%) were associated with 
E. coli sepsis, two with Enterococcus species, and one 
each with Proteus and Candida species. Mortality was 
not influenced by patient location when infection first 
developed. 
RESULTS 
There were 1789 discrete episodes of nosocomial bac- 
teremia between August 1, 1986, and July 3 1, 1994, in the 
University of Alberta Hospital. Of these, 218 (12.2%) were 
categorized as arising from a urinary tract source: 126 
episodes in males (58%) and 92 episodes in females 
(42%). The mean patient age was 55 years (range, 4-95 
yr). The UTI-source bacteremia rate for the 8 study years 
was 0.89 per 1000 admissions, 0.87 per 10,000 patient 
days. The annual rate varied between 0.5 and 1.1 per 
1000 admissions, but there was no overall trend. The 
1994 rate was only slightly higher (0.76/1000) than the 
1986 rate (0.71/1000). The nosocomial blood stream 
infection rate for all sources gradually increased from 5.8 
per 1000 admissions in 1987 to 8.4 per 1000 admissions 
in 1994 (P < 0.001 by chi-square for trend). 
Table 1 describes the 236 microorganisms identified 
in the 218 cases. There were 18 instances in which two 
different microbial species were simultaneously present 
in blood culture. Escherichia coli was the single most 
common organism identitied (36.8%) followed by Entero- 
coccus species (12.3%); Pseudomonas species accounted 
for 8.1%. No organism became more prevalent during 
the study period. 
Cases were distributed throughout the hospital, but 
most cases occurred on adult medical or surgical wards 
or in an ICU setting: 52 (24%) occurred in one of the 
hospital’s seven ICUs, 76 (35%) on medical wards, and 65 
(30%) on surgical wards. Pediatrics (5 cases, 2.3%) obstet- 
rics and gynecology (5 cases, 2.3%) and long-stay wards 
(12 cases, 5.6%) were minor contributors to the overall 
DISCUSSION 
Nosocomial urinary tract infections are largely associated 
with urinary catheterization or other urinary tract instru- 
mentation. These infections, overall, have been consid- 
ered relatively innocuous, as they are associated with 
little mortality or prolongation of length of hospital stay. 
The subgroup of nosocomial UT1 associated with sec- 
ondary bacteremia likely are more serious, with an 
increased risk of death. For this reason, knowing the dis- 
tribution of bacteremic UTIs in a hospital and their likely 
microbial etiology would be advantageous in selecting 
empiric antimicrobial therapy regimens for patients sus- 
pected of suffering from this type of infection. 
This longitudinal survey, extending over an S-year 
period, has shown that, at the University of Alberta 
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Table 2. Bateremic Nosocomiai Urinary Tract Infection by Service for Selected Organisms 
Organism Intensive Care* Medicine 
n (%) tl (%) 
Surgery 
n f%) 
Pediatrics 
n (A) 
Obstetrics & 
Gynecology 
n (%I 
Long-Term 
Care 
n (%) 
Escherichia co/i (n = 87) 21 (26) 36 (45) 22 (28) 2 (3) 0 (0) 
Other Enterobacteriaceae spp (n = 51) 14 (26) 22 (38) 11 (21) 2 (4) 1 (2) 
Pseudomonas (n = 19) spp 3 (16) 6 (32) 8 (42) 1 (5) 0 (0) 
Enterococcus (n = 27) spp 7 (26) IO (37) 4 (15) 1 (4) 1 (4) 
Yeasts (n = 13) 7 (54) 3 (23) 3 (23) 0 (0) 0 (0) 
Other bacteria (n = 37) IO (27) 8 (22) 15 (41) 2 (5) 1 (3) 
Total (n = 236) 62 (26) 85 (36) 63 (27) 7 (3) 3 (1) 
*Includes general medical surgical ICU, cardiac surgery ICU, neurosurgery KU, bum ICU, coronary care unit, pediatric ICU, neonatal ICU. 
6 (8) 
1 (2) 
1 (5) 
4 (15) 
0 (0) 
1 (3) 
f6 (7) 
Hospital UTI-source bacteremia are neither increasing in 
frequency of occurrence nor changing in microbial 
etiology. Cases were widely distributed throughout the 
hospital, occurring in ICUs and medical and surgical 
wards, but were rare in pediatrics and obstetrics and 
gynecology wards. The organisms associated with noso- 
comial UTI-source bacteremia included 17 separate 
genuses, with gram negative aerobes accounting for 68% 
overall. Importantly, hospital ward or unit did not predict 
the microbial cause of bacteremia. The short-term mor- 
tality of bacteremic nosocomial UT1 was low, 4.6%, and 
not significantly determined by the causative organism- 
6 of 10 deaths were associated with E. coli sepsis; none 
of 19 Pseudomonas cases had died at 1 week. A l-week 
follow-up was chosen in part for convenience and in part 
to estimate the immediate mortality associated with 
bacteremia. These results should not be interpreted as 
representing attributable mortality, which would require 
long-term follow-up and comparison to a matched control 
group. 
Empiric treatment of suspected bacteremia is dic- 
tated by the most resistant organisms that have a rea- 
sonable probability of occurrence. Escherichia coli was 
the single most common cause of bacteremic UT1 and 
was, furthermore, associated with 6 of 10 deaths. How- 
ever, in this study the most antimicrobial-resistant bac- 
terial strains were Enterococcus species (12.3%) and 
Pseudomonas species (8.1%). Adequate empiric anti- 
microbial therapy for patients suspected of suffering from 
bacteremia from a UT&source, for example on the basis 
of fever, leukocytosis with or without hypotension in the 
setting of an indwelling urinary catheter, recent urinary 
tract instrumentation, or suprapubic or flank tenderness, 
should, therefore, include Enterococcus and 
Pseudomonas coverage, wherever these patients may be 
located in the hospital. Fortunately, to date, antimicro- 
bial resistance in Enterococcus, whether to aminoglyco- 
sides, B-lactamase, or vancomycin, has been either 
nonexistent or rare. A suggested empiric approach to 
suspected nosocomial UTI-source bacteremia would 
include an antipseudomonal penicillin (e.g., piperacillin) 
combined with an aminoglycoside (e.g., gentamicin). This 
combination would provide adequate coverage for not 
only the more common cases due to E. coli, but also 
those cases due to Pseudomonas or Enterococcus 
species. Although candidemia from UT1 is moderately 
common (5.5% of all episodes), the toxicity of ampho- 
tericin B precludes its empiric use. If fluconazole could 
be shown to be a satisfactory agent for this subgroup of 
patients, its empiric use in certain settings (e.g., suspect 
candidemia secondary to UTI in ICU patients or patients 
in whom surveillance urine cultures have shown can- 
diduria) could be considered. 
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